Discussion
Angioid streaks frequently occur in association with four conditions: (a) pseudoxanthoma elasticum, (b) cardiovascular disease, (c) Paget's disease of bone (osteitis deformans), (d) local changes inside the globe. Group 1.-In cases associated with pseudoxanthoma elasticum and constituting the Gronblad-Strandberg syndrome, there would appear to be a hereditary weakness of the elastic tissue of the body shown by the skin and eye lesions and widespread vascular defects. Into this group fall those cases of angioid streaks with pseudoxanthoma elasticum and intermittent claudication due to vascular occlusion described by Scheie and Freeman (1946) and by Hibbert (1948) . In an examination of the peripheral musculo-elastic arteries in nine cases of the GronbladStrandberg syndrome, Guenther (1946) found evidence which he considered to indicate degeneration of the elastic tissues of the vessel walls. It is not necessary for the full syndrome to be present in every case, or at any given time.
Group 2.-Streaks may be found in association with cardiovascular disease, most commonly of the arterio-sclerotic, hypertensive type. Often there is other evidence of vascular disease of the retina and choroid, for example, disciform degeneration of the macula. The tendency with increasing age to degeneration of elastic tissue is accelerated by the vascular disease or is produced by the deficient blood supply resulting from the same cause. Degeneration is not confined to the elastic tissue of Bruch's membrane but occurs in the skin, causing senile elastosis. This latter condition is not dissimilar to pseudoxanthoma elasticum and may cause difficulty in histological differentiation. At least five cases of angioid streaks with senile elastosis have been reported in the literature (Scholz, 1941) . The association of similar lesions of skin, of Bruch's membrane, and of the elastic tissue of vessel walls in these two groups of case, seems more than coincidental. It would suggest that the local lesions found in the skin and in the fundi have a similar basic aetiology in the two groups.
Group 3.-Cases associated with Paget's disease of bone may also suffer from hypertension, and therefore belong to Group 2. Alternatively, the excess of phosphoric esterase in the blood may lead to calcification and degeneration of a relatively healthy Bruch's membrane. The media of arteries appears to be abnormally prone to calcification in Paget's disease, but true metastatic calcification seems to be uncommon.
To these three types of case in which histological study reveals degeneration of the lamina vitrea, must be added a fourth in which the pathology differs.
Group 4.-In these cases the ophthalmoscopic picture of angioid streaks is caused by pigment accumulations, detachment of the choroid, etc. This group is distinct from the first three, and the angioid streaks may be termed " secondary".
On the available evidence the pathogenesis of the condition in the first three groups of case seems to be as follows. First there is degeneration of the elastic tissue of the lanmina vitrea. Winkelman (1948) described early degeneration of the outer elastic layer of this membrane. In his case angioid streaks had not been seen during life although the patient suffered from pseudoxanthoma elasticum. Presumably the changes described by him are the earliest lesions ofangioid streaks. This degeneration leads to anatomical defects in the membrane and it becomes less translucent (Hagedoorn, 1939; Klien, 1947; Verhoeff, 1948) . The gaps in the membrane show up by contrast. The widespread degeneration is followed by calcification causing intense basophilic staining of the membrane. Ruptures may occur in the membrane without the clinical picture of angioid streaks being present; basophilia of the lamina vitrea occurs in 10 per cent. of senile eyes (Verhoeff and Sisson, 1926; Scholz, 1941) . The presence of calcium has been demonstrated by von Kossa's stain and iron compounds have also been found. In general pathology, in many instances calcification is associated with deposit of iron compounds which give a Prussian blue reaction (Muir, 1951) . Klien (1947) showed that this iron was not due to old haemorrhage. Ultimately bone formation occurs in the calcified tissues. The evolution of the lesion thus described is in accordance with the degeneration of elastic tissue followed by deposition of calcium and iron and later bone formation which occurs in general pathology.
Conclusions
From the histology there appear to be two entirely different types of angioid streaks; some cases show degeneration of Bruch's membrane along with systemic changes, and in others the fundus appearance of angioid streaks is secondary to local conditions within the globe, such as retinal folds and choroidal detachments, Bruch's membrane appearing to be intact.
